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DETAILED ACTION 

Claims 1-23 and 102 were examined in the previous action. With supplemental 
amendment of this application, the applicant, on date 11/29/06amended claims 
1,8 and 102. 

Claim Rejections 
35U.S.C112 

35 U.S.C. 112, second paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Rejection of claims 1 , 2-23 (dependent on claim 1) and 102 are rejected 
under U.S.C. 112, 2nd paragraph, as explained in the prior action because, 
recitation of "essentially no ethanol" makes the claim indefinite is maintained. 
Applicants argument against 112 second paragraph rejection, described on their 
amendment page 6, is considered but not found persuasive for following 
reasons. Applicants argue that "essentially no ethanol " is definite. Applicant 
argue that skilled artisan understand the term "essentially no ethanol " means 
undetectable amount (including zero amount) of ethanol. The term 
"undetectable" renders the definition of "essentially no ethanol " indefinite 
because what is "detectable" depends on the method used and changes with the 
development of new techniques. The skilled artisan would not know the metes 
and bounds of the recited invention. It is suggested that "essentially no ethanol " 
be amended to "no ethanol ". 
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Written Description requirement 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of 
the manner and process of making and using it, in such full, clear, 
concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and 
use the same and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

As described in the prior action, Claims 1-10, 12-20, 22-23 and 102 are 
rejected under 35 U.S.C. 112, first paragraph, as containing subject matter which 
was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was 
filed, had possession of the claimed invention. Claims 1-8, 12-20, 22-23 and 102 
are directed to methods of producing lactic acid comprising using any acid- 
tolerant (AT) yeast expressing with any exogenous Lactose dehydrogenase 
(LDH) gene from any source and claims 9-10 are directed to methods of 
producing lactic acid comprising using acid- tolerant (AT) yeast of 
Sacchearomyces or Candida, Kluyveromyces types expressing any exogenous 
Lactose dehydrogenase (LDH) gene. The specification teaches method of 
preparation of lactic acid using a few modified AT yeast strains NRRL-Y-30696, 
NRRL-Y-30697 or NRRL-Y-30698 , which do not represent all AT yeast strains 
recited in the instant claims. Specification neither teach the structures of all LDH 
genes nor teach how all AT yeast strain will be modified with all LDH genes. 
Moreover, the specification fails to describe any other representative species of 
AT yeast strain by any identifying characteristics or properties other than the acid 
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tolerant LDH activity. Given this lack of description of representative species 
encompassed by the genus of the claim, the specification fails to sufficiently 
describe the claimed invention in such full, clear, concise, and exact terms that a 
skilled artisan would recognize that applicants were in possession of the claimed 
invention. 

Applicants arguments at page 7 of their amendment against rejection of 
claims 1-10, 12-20, 22-23 and 102 under 35 U.S.C. 112, first paragraph written 
description are acknowledged but is not found persuasive because these claims 
still are directed to methods of producing lactic acid comprising using any acid- 
tolerant (AT) yeast expressing with any exogenous Lactose dehydrogenase 
(LDH) gene from any source. Therefore, as explain above one skilled in the art 
cannot reasonably conclude that the applicant had possession of the claimed 
invention at the time the instant application was filed. Applicants argue that the 
rejection of claims under 35 U.S.C. §112, first paragraph is not proper because 
specification teach methods of producing lactic acid comprising the acid 
tolerant strain that capable of growing in minimum medium which is apart 
from any wild type yeast strains and therefore define the specific genera that 
skilled artisan can recognize that applicants posses the claimed invention. 
Though yeast is known in art for a long time and skilled artisan can modify yeast 
strain if structure of recombinant gene is known to yield desired yeast strain 
( say acid tolerant, etc), a skilled artisan can not modify any yeast strain with 
any gene with any structure because such genus of gene of having no 
structural limitation comprise enormous number of genes encoding many LDH 
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proteins with unlimited variation in their amino acid sequences that one skilled 

in the art cannot reasonably conclude that the applicant had not possession of 

the claimed invention at the time the instant application was filed. 

///. Enablement requirement 

The following is a quotation of the first paragraph of 35 U,S.C. 1 12: 
The specification shall contain a written description of the invention, and of 
the manner and process of making and using it, in such full, clear, 
concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and 
use the same and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

As described in the prior action, Claims 1-10, 12-23 and 102 are rejected 
under 35 U.S.C. 112, first paragraph, because the specification, while being 
enabling for methods of producing lactic acid comprising using acid- tolerant (AT) 
yeast strain of NRRL-Y-30696, NRRL-Y-30697 or NRRL-Y-30698 expressing 
an exogenous Lactose dehydrogenase (LDH) gene from Lactobacillus 
plantarum in plasmid YEpLDH, does not reasonably provide enablement for 
methods of producing lactic acid comprising using any acid- tolerant (AT) yeast 
strain expressing any exogenous Lactose dehydrogenase (LDH) gene. The 
claims broadly recite the methods of producing lactic acid comprising using any 
acid- tolerant (AT) yeast strain expressing any exogenous Lactose 
dehydrogenase (LDH) gene. The specification fails to describe how any acid- 
tolerant (AT) yeast strain expressing any exogenous Lactose dehydrogenase 
(LDH) gene can produce lactic acid and fails to teach how to make nucleic acids 
encoding any LDH as needed to practice the scope of the claimed methods. 
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Applicants arguments, on page 8-9 of their amendment, against rejection 
of claims 1-10, 12-23 and 102 under 35 U.S.C 112, first paragraph enablement 
are acknowledged. Applicants argue that the claims are enabled because 
specification has given six examples of known LDH genes with SEQ ID NO from 
Lactobacillus, bovine and Rizuopus oryzae. Therefore; with the knowledge of 
these structures and the knowledge of LDH activity skilled artisan is enabled to 
identify any LDH gene from same or any other organisms encoding LDH. These 
are not found persuasive because claims recite methods of producing lactic acid 
comprising using any acid- tolerant (AT) yeast strain expressing any 
exogenous Lactose dehydrogenase (LDH) gene with any structure (which 
include enormous amount of genes with variation of any nucleotide 
residues in any DNA sequence encoding any LDH protein). Applicants 
assertions that, based on known six sequences of LDH gene that applicant 
described in the specification and common knowledge of molecular biology, a 
skilled artisan can use applicant's any unstructured LDH gene to enable 
applicant's invention. It is not found persuasive because while methods of 
expression exogenous gene of known sequence is well known to the skilled 
artisan, expression of any exogenous gene of recited genus of sequence (i.e., 
encoding any LDH enzymes) requires that one of ordinary skill in the art know or 
be provided with guidance for the selection of which of the enormous numbers of 
DNAs have the claimed property. Without such guidance one of ordinary skiii 
would be reduced to the necessity of producing and testing all of the virtually 
infinite possibilities. This would clearly constitute undue experimentation. 
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Therefore, as explained in the previous office action and explained 
below the specification does not enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, make and for use the 
invention commensurate in scope with these claims. 

Applicants argue that a skilled person does not require an undue 
experimentation to make and use the invention. It is not found persuasive 
because specification does not support the broad scope of the claims, which 
encompass any acid- tolerant (AT) yeast strain expressing any exogenous 
Lactose dehydrogenase (LDH) gene with any structure. Although specification 
does teach a few specific DNA encoding a few specific LDH proteins be 
expressed into a host cell so that host cell produce Lactic acid at low pH, it 
does not describe how to make all those generic genes ( having any 
polynucleotide sequences ) encompassed by the instant claims. While methods 
of producing exogenous gene(s) of known sequence(s) is( are) well known to 
the skilled artisan. Production of any exogenous gene(s) of genus of 
sequence(s) as claimed by applicants (i.e., encoding any LDH enzymes) requires 
that one of ordinary skill in the art know or be provided with guidance for the 
selection of which of the enormous numbers of DNAs have the claimed property. 
Without such guidance one of ordinary skill would be reduced to the necessity of 
producing and testing all of the virtually infinite possibilities. This would clearly 
constitute undue experimentation. While enablement is not precluded by the 
necessity for routine screening, if a large amount of screening is required, the 
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specification must provide a reasonable amount of guidance with respect to the 
direction in which the experimentation should proceed. Such guidance has not 
been provided in the instant specification. 

CLAIM Rejection - 35 U.S.C 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 
102 that form the basis for the rejections under this section made in this Office 
action: 

A person shall be entitled to a patent unless 

e) the invention was described in a patent granted on an application for 
patent by another filed in the United States before the invention thereof by 
the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 
371(c) of this title before the invention thereof by the applicant for patent. 

Rejection of claims 1-9, 12-23, 102 under 35 U.S.C. 102(e) as being 
anticipated by Hause et al. (US 2003/0228671) for the reasons explained in the 
prior action, is maintained: 

Hause et al. teach various recombinant yeasts ( Sachharomyces, 
Kluyvermyces, Candida, etc) which produce high yield of lactic acid ( 95 gm/ 
100 gram of glucose) at low pH (bellow -2.3) in a culture medium containing at 
least among others glucose and one nitrogen source, wherein said yeast 
expresses ( through integration to yeast chromosome or through plasmid ) 
various exogenous LDH genes including from Lactobacillus plantarum. They 
also teach the production and isolation of lactic acid at high yield ( i.e. 95% or 
95gm/ gm of sugar used) without producing any pyruvate at low pH ( bellow ~ 
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2.3) using nitrogen as nutrient and carbohydrate ( glucose, etc) as only carbon 
source. 

Applicants argue that Hause et al. only list Sachharomyces at 
paragraph 0067 and since same paragraph recites "Yeast cells that do not 
accumulate pyryvate, i. e, that naturally metabolize pyruvate to ethanol is 
preferred," Hause teach way from present claims. This is not found persuasive 
because 1st of all Hause etal. do not teach use of Sachharomyces but use of 
Sachharomyces from which pdc gene is deleted and Sachharomyces having 
no pdc gene does not produce ethanol ( see paragraph 62). 2 nd of all Hause et 
al. state these strains with respect to the expression of exogenous LDH gene. 
Although Hause et al do not use Sachharomyces in their working examples, 
one of these strains mentioned in paragraph 0067 that applicant alleged teach 
away, Kluyveromyces Marxianus was used for the production of lactate at pH 
2.3 wherein no ethanol is produced. Applicant's argument, that Hause et al. 
does not teach minimal medium and aerobic condition in the process of 
production of Lactic acid is also not true. Although Hause et al. used variety of 
harvesting media they also teach a media with only carbohydrate as carbon 
source and nutrients (nitrogen, minerals etc ( page 0075) and also teach 
fermentation condition with controlled oxygen ( aerobic) supply. 
Rejection of claim 10 under 35 U.S.C. 102(b) as being anticipated by Hause et 
al. (US 2003/0228671) is withdrawn after applicants argument. 

Claims 1-10, 12-23, 102 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Rajgarhia et al. (US 2004/0029238). Rajgarhia et al. teach various 
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recombinant yeast ( Sachharomyces, Kluyvermyces, Candida, etc) strains 
expressing ( through integration to yeast chromosome or through plasmid ) 
various exogenous LDH genes including from K. lactis. which capable of 
growing in minimal medium of cell culture. Rajgarhia et al. also teach method of 
production of lactic acid ( 95 gm/ 100 gram of glucose) wherein no ethanol is 
produced using said yeast strain comprising fermentation step at low pH (bellow 
-2.3) in minimal medium. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mohammad Meah whose telephone number is 
571-272-1261. The examiner can normally be reached on 8:30-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ponnathapu Achutamurthy can be reached on 571-272-0928. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.usptp.gov. Should you have questions on access to the Private PAIR 
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system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

Mohammad Younus Meah, PhD 
Examiner, Art Unit 1652 
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